Signal and propeptide processing of human tissue plasminogen activator: activity of a pro-tPA derivative.
We have explored the heterogeneity in the proteolytic processing of the N-terminus of human tissue plasminogen activator. We demonstrate that normal propeptide processing occurs following Arg-4, preceding the sequence Gly-Ala-Arg-Ser+1. Generation of the previously designated Ser+1 occurs via secondary proteolysis following secretion. By site-directed mutagenesis, we have eliminated this cleavage site resulting in a derivative containing the propeptide sequence. N-terminal sequence analysis of this form indicated that signal peptide cleavage occurs following Ser-13. The pro-tPA derivative had near normal serine protease and plasminogen activating activities, and could be stimulated by fibrin. An additional derivative, containing the tribasic sequence from the human protein C propeptide preceding Ser+1, was secreted with full processing of the propeptide. Our data have defined the cleavages for the signal peptide and propeptide and demonstrate that a tribasic sequence can be used to eliminate N-terminal heterogeneity in this molecule. In addition, we demonstrate that, unlike several other serine proteases, a propeptide sequence does not alter the activity of this enzyme.